Abstract. In this paper, a low-cost MEMS (Micro Electro Mechanical Systems) inertial sensor is used to obtain the attitude information of the quadcopter. In the process of calculating the tilt angle of the sensor against the zero point, bias error, It generates an error and causes disturbance of movement. To reduce the noise and error, we used the complementary filter to collect the attitude information of the quadcopter and to reduce the noise and the error to calculate the accurate attitude information.
Introduction
In the unmanned aircraft, there are several series such as tri-copter, quad-copter, hexcopter octocopter, and at least two propellers to stabilize the aircraft. These gases have no restrictions on time or space when they land vertically. However, it takes a lot of power to reach a certain altitude, and when landing, a lot of time is required for stable landing. The drone of unmanned aerial vehicles (UAVs) is used for various purposes and can be easily carried out with dangerous or inaccessible parts [1, 2] .
The greater the amount of movement due to external factors, the more battery is consumed and the more difficult it is to control. In addition, due to the zero point, bias error, and drift phenomenon, many cumulative errors are generated in the process of calculating the inclination angle of the sensor, resulting in disturbance of motion. To perform hovering, the quad-copter must detect the fluctuation caused by the disturbance and maintain the correct attitude and position. To overcome this disadvantage, attitude control is important [3, 4] .
The quad-copter controls the relative position of the four rotors to control the attitude and movement of the gas. By using Quadcopter's MEMS inertial sensor, posture control can basically be based on gyro and acceleration data.
In this paper, we investigate attitude control of quadcopter by using low -cost MEMS (Micro Electro Mechanical Systems) inertial sensor to collect attitude information of quadcopter and reduce noise and error. In Chapter 2, we describe the components and the driving principle of the quad-copter. Section 3 describes the filter implementation and simulation and describes the results of the actual experiment. Section 4 presents the conclusion and future work.2. Related Studies
Components and Driving Principle
The components of the quad-copter are divided into several types according to the purpose, and the devices are continuously being developed for the UAV.
In this section, we describe the most basic components and driving principles necessary for this study.
Component
The basic components of the quad-copter are as follows. It consists of Micro Controller Unit (MCU), Frame, Battery, Receiver, Electronic Speed Controls (ECS), Brushless DC Motor (BLDC) and propeller. 
Filter Simulation and Experiment
As described above, the complementary filter causes a drift phenomenon of the gyro sensor, and an acceleration sensor also exhibits an error. For this reason, the advantages of the gyro sensor and the acceleration sensor are complemented to compensate for the disadvantages and a fusion method using a complementary filter (High Pass Filter + Low Pass Filter) [5] .
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The obtained equation (2) is shown in Fig. 2 below.
Fig. 2. Complementary filter block diagram
In the block diagram, the angle measured by the gyro sensor is directly integrated into A, and the angle measured by the acceleration sensor is multiplied by 1 / a. It should be noted that the gyro sensor value is the angular velocity value based on the coordinate system, and the acceleration value is the angular value based on the global coordinate system.
The simulation was run before experimenting with the complementary filter on an actual quad-copter. The complementary filter is one of the most used filters for sensor fusion. It is simple and easy to design, and unlike the Kalman filter, there is no fear of divergence. However, the disadvantage is that the frequency characteristics of the sensors to be fused are complementary to each other.
For the filter simulation, the gyro sensor passes through HPF (High Pass Filter) and the acceleration sensor is added after LPF (Low Pass Filter) filter. Figure 3 below shows the result of simulating the complementary filter in MATLAB.
The figure below shows the drift phenomenon in which the value of the gyro sensor continues to drop. This drift phenomenon can be confirmed that the drift value disappears while passing through the complementary filter. 
Conclusion
In quad-copter, attitude control is affected by external factors, which means that the more the battery is consumed, the more difficult it is to control. In addition, due to the zero point, bias error, and drift phenomenon, many cumulative errors are generated in the process of calculating the inclination angle of the sensor, resulting in disturbance of motion.
We found that the attitude information of the quadcopter with a lot of vibration and noise was not accurate and the value changed every second. Values that include noise or disturbance can interfere with controlling posture and can lead to confusion by transmitting erroneous information. A complementary filter was applied to eliminate this cumulative error. Because of applying the filter, it was confirmed that vibration and noise were eliminated.
In future work, we will study the effect of the complementary filter and the Kalman filter on the posture control by comparing the two results and applying the two filters together.
In addition, this study will be helpful for the posture control of the quadcopter in the future.
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